Simulating Window Behaviour of Passive and Active Users by Torabi Moghadam, Sara et al.
Politecnico di Torino
Porto Institutional Repository
[Article] Simulating Window Behaviour of Passive and Active Users
Original Citation:
Torabi Moghadam, Sara; Soncini, Federica; Fabi, Valentina; Corgnati, Stefano Paolo (2015).
Simulating Window Behaviour of Passive and Active Users. In: ENERGY PROCEDIA, vol. 78,
pp. 621-626. - ISSN 1876-6102
Availability:






This article is made available under terms and conditions applicable to Open Access Policy Article
("["licenses_typename_cc_by_nc_nd_30_it" not defined]") , as described at http://porto.polito.
it/terms_and_conditions.html
Porto, the institutional repository of the Politecnico di Torino, is provided by the University Library
and the IT-Services. The aim is to enable open access to all the world. Please share with us how
this access benefits you. Your story matters.
(Article begins on next page)
1876-6102 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the CENTRO CONGRESSI INTERNAZIONALE SRL
doi: 10.1016/j.egypro.2015.11.040 





aPolitecnico di Torino - Corso Duca degli Abruzzi, 24 - 10129 Torino, Italy 
$EVWUDFW
3HRSOHXVXDOO\VSHQGPRVWRIOLIHWLPHZLWKLQEXLOGLQJVDQGVRWKH\QHHGWRPDNHWKHLQGRRUHQYLURQPHQWFRPIRUWDEOHE\KHDWLQJ
FRROLQJYHQWLODWLRQDQG LOOXPLQDWLRQ$VVHVVLQJ WKHHQHUJ\FRQVXPSWLRQZLWKDFHUWDLQ OHYHORIDFFXUDF\ LVDNH\IDFWRU LQ WKH
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GHYHORSPHQWVLQWKLVDUHDKDYHIRFXVHGRQVRPHGHWDLOHGDVSHFWVRIRFFXSDQF\5HJDUGLQJWKHGHILQLWLRQRI5HLQKDUW
>@WKURXJKWKHGHOLQHDWLRQRIUHSUHVHQWDWLYHDFWLYHDQGSDVVLYHXVHUVWKHLQGLYLGXDOYDULDELOLW\ZKLFKFKDUDFWHUL]HV
KXPDQ EHKDYLRXU VKRXOG EH LQFRUSRUDWHG LQ EXLOGLQJ VLPXODWLRQV 6SHFLILFDOO\ 5HLQKDUW FODVVLILHG RFFXSDQWV DV
DFWLYHRUSDVVLYHGD\OLJKWLQJXVHUV >@+HGHILQHG DV DFWLYH WKHXVHUZKRSUHIHUV WRXVHQDWXUDO OLJKW DVPXFKDV
SRVVLEOHZKLOHDSDVVLYHXVHUWHQGVWRIDYRURQO\DUWLILFLDOOLJKW0RUHRYHUWKHVDPHGHILQLWLRQLVDSSOLHGWRWKHXVH
RI ZLQGRZ EOLQGV ZKHUH VRPHRQH ZKR RSHUDWHV WKH EOLQGV LQ RUGHU WR PD[LPL]H GD\OLJKW DYDLODELOLW\ RU DYRLG
GLVFRPIRUWGXHWRJODUHLVDFWLYHZKHUHDVDSDVVLYHXVHUPDQDJHVEOLQGVZLWKWKHLQWHQWLRQRIHOLPLQDWLQJGD\OLJKW
>@









RIILFH EXLOGLQJ EDVHG RQ +DOGL DQG 5RELQVRQ¶V REVHUYDWLRQ >@ DUH HODERUDWHG WR REWDLQ DFWLYH DQG SDVVLYH
EHKDYLRXU+RZHYHU VLQFH WKLV UHVHDUFK LV D JHQXLQH HIIRUW WR UHIOHFW WKH QRWLRQ RI DFWLYH DQG SDVVLYH XVHUV WKH
UHIHUHQFHPRGHORI+DOGLDQG5RELQVRQLVQRWGLVFXVVHGLQGHWDLO7KHHQWLUHPRGHO¶VDQDO\VLVFDQEHIRXQGLQ>@
ZKLOHKHUHRQO\WKHPDLQVHFWLRQVDUHFRQVLGHUHG




SHRSOH REVHUYHG$V UHSRUWHG E\+DOGL DQG5RELQVRQ >@ZKHQ WKH SUREDELOLW\ RI DFWLRQ LV  $ LW FDQEH
GHILQHGDVWKHFRPSDULQJLQGLFDWRURILQGLYLGXDOV3DU\VGHILQHV³active behaviour as the 25th percentile and passive 
behaviour as the 75th percentile of the set of individual A50-values, where A is the most influential driving variable of 
























7KH FDVH VWXG\ LPSOHPHQWHG IRU WKH VLPXODWLRQV LV D PHGLXP VL]HG RIILFH EXLOGLQJ >@ IHDWXULQJ  LQGLYLGXDO
KHDWLQJ]RQHVRIZKLFKHLJKWKDYHQRUWKIDFLQJZLQGRZVDQGWKHRWKHUVDUHVRXWKIDoDGHRULHQWHG(DFKRIILFHFHOOLV
HTXLSSHG ZLWK DQ RSHUDEOH ZLQGRZ ,Q WKLV OD\RXW HDFK WKHUPDO ]RQH LV FRQVLGHUHG VHSDUDWHO\ LQ D PXOWL]RQH
FRQWH[WZKLFK DOORZVPRUH GHWDLOHG UHVXOWV WR EH REWDLQHG 7KH SUHVHW WHPSHUDWXUHV IRU KHDWLQJ DQG FRROLQJ DUH
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FRQVLGHUHG&DQG&$&+LVSURYLGHGYLD WKHPHFKDQLFDOYHQWLODWLRQV\VWHPGXULQJWKHZRUNLQJKRXUV
LHIURPWRZLWKDOXQFKEUHDNIURPWR7KHLQVWDOOHGOLJKWLQJSRZHULVDVVXPHGWREH









,Q RUGHU WR YHULI\ WKH ILQDO HQHUJ\ SHUIRUPDQFHV GXH WR WKH DFWLRQ RQ ZLQGRZV E\ GLIIHUHQW XVHU W\SHV LW LV
IXQGDPHQWDO WR DQDO\VH KRZ EHKDYLRXUDO PRGHOV XQGHU VLPLODU ZHDWKHU FRQGLWLRQV SHUIRUP 7KHLU HIIHFW RQ




7KH FRQVWDQW PHFKDQLFDO DLU FKDQJH UDWH LV DVVXPHG K DV D IL[HG DVVXPSWLRQ ZKLOH LW LV YDULDEOH LQ D
SUREDELOLVWLF DOJRULWKP¶VPRGHO IRUZLQGRZ RSHQLQJ 6LQFHZLQGRZ RSHQLQJ LV JRYHUQHG E\ LQGRRU DQG RXWGRRU
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VXPPHUVHDVRQWKHUHLVDUHPDUNDEOHYDULDWLRQEHWZHHQPRGHOV$&+LVHYHQWKUHHWLPHVKLJKHULQWKHPRGHOZLWK
WKHDFWLYHXVHUVLH$&+$FWLYHVXPPHU KFRPSDUHGWR WKHSDVVLYHXVHUVLH$&+3DVVLYHVXPPHU K)LJ
D7KHDFWLYHXVHUVDUHFOHDUO\WKHRQHVZKRDFWLYHO\VHHNWRRSHQWKHZLQGRZ
$FRPPRQSDWWHUQLQWKHLQWHUPHGLDWHDQGZLQWHUVHDVRQVFRPHVRXWIURPWKHDQDO\VLVRIDLUFKDQJHUDWHVYDOXHV
:LWK UHJDUG WR WKH FRPSDULVRQ EHWZHHQ WKH UHIHUHQFH PRGHO DQG WKRVH DFWLYH DQG SDVVLYH WKH UHIHUHQFH PRGHO




WRKXPDQ LQWHUDFWLRQZLWKZLQGRZV5HVXOW IOXFWXDWLRQV LQ WKH VDPHRIILFHEXLOGLQJFDXVHGE\FKDQJLQJRFFXSDQW
SDWWHUQVDFWLYHSDVVLYHDQGUHIHUHQFHDUHSUHVHQWHGLQWKHIROORZLQJILJXUHV7RDGGUHVVWKHVHQVLWLYLW\RIWKH
SHUIRUPDQFH LQGLFDWRU UHVSHFW WR IOXFWXDWLRQV LQ RFFXSDQW EHKDYLRXU WKH VWDWLVWLFDO LQGLFDWRU &9 &RHIILFLHQW RI
9DULDWLRQLVDSSOLHG7KLVLQGLFDWRULVDQRUPDOL]HGPHDVXUHRIGLVSHUVLRQRIDSUREDELOLW\GLVWULEXWLRQRUIUHTXHQF\
GLVWULEXWLRQDQGLWLVGHILQHGDVWKHUDWLRRIWKHVWDQGDUGGHYLDWLRQWRWKHPHDQ7KHUHODWLRQEHWZHHQWKHSHUFHQWDJHV
RI&9 LV VKRZQ LQPDMRUGHWDLO LQ)LJ E ,W LV REVHUYHG WKDW WKH VDPHYDOXHRI&9DSSHDUV LQ WKHZLQWHU DQG
LQWHUPHGLDWHVHDVRQIRUERWKDFWLYHDQGSDVVLYHZKLOHLQVXPPHUWKHUHLVDYDULDWLRQ3DVVLYHXVHUVDUHWKHRQHVZKR
YDU\PRUHWKDQWKHRWKHUV&9$FWLYHVXPPHU ,WLVLPSRUWDQWWRFRQVLGHU6WDQGDUG'HYLDWLRQDQG&RHIILFLHQWRI
9DULDWLRQ WRJHWKHU)RU LQVWDQFHHYHQ LI WKH&9YDOXH LVJHQHUDOO\ WKH ORZHVW WKLVFRXOGEHQRW WUXH IRU VWDQGDUG







ZKDW VKRXOG EH H[SHFWHG 9DU\LQJ WKH LPSOHPHQWDWLRQ RI RFFXSDQW EHKDYLRXUDO PRGHOV ZLWKLQ WKH EXLOGLQJ
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&RQFOXVLRQDQGIXWXUHZRUN
7KH VHW RI PRGHOV SUHVHQWHG LQ WKLV SDSHU DUH DQ DWWHPSW WR VLPXODWH WKH LPSDFW RI LQGLYLGXDO EHKDYLRXU E\
LPSOHPHQWLQJWKHORJLVWLFUHJUHVVLRQPRGHOVLQWHQGHGIRUDFWLYHDQGSDVVLYH>@DQGJHQHUDOL]HGZLQGRZEHKDYLRXU
>@RQEXLOGLQJHQHUJ\VLPXODWLRQ
7KH LQYHVWLJDWLRQV FDUULHG RXW LQ WKLV UHVHDUFK GHPRQVWUDWH WKH LPSRUWDQFH RI WDNLQJ LQWR DFFRXQW ZLQGRZ
RSHQLQJEHKDYLRXUIRUDEHWWHUXQGHUVWDQGLQJRIWKHHQHUJ\XVHSDWWHUQVRIRIILFHEXLOGLQJV
7KHUHIRUH D JHQHUDOL]HG PRGHO RI XVHU EHKDYLRXU PD\ XQGHUHVWLPDWH RU RYHUHVWLPDWH WKH SUHGLFWHG HQHUJ\
FRQVXPSWLRQRIDEXLOGLQJFRQVHTXHQWO\UHVXOWLQJLQDZURQJHVWLPDWLRQRIH[SHFWHGHQHUJ\FRQVXPSWLRQ
)ROORZLQJ WKH FXUUHQW UHVHDUFK IXWXUH VWXGLHV VKRXOG IRFXV PRUH RQ WKH GLVWLQFWLRQ EHWZHHQ XVHUV ZKHQ
FRQVLGHULQJ RFFXSDQW EHKDYLRXU LQ RUGHU WR SURYLGH DPRUH SUHFLVH UHSUHVHQWDWLRQ RI UHDOLW\ E\ VLPXODWLRQ WRROV
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&9YDOXHVGHULYLQJIURPWKH
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